30             MANUFACTURE AND USES OF ALLOY STEELS
treated. This limit of thickness is generally taken as 4 inches, though somewhat thicker pieces in which the presence of internal cracks in the central parts would not be ruinous are treated in particular instances.
A thick piece of manganese steel must be heated at a slow rate. The heating can not be properly done by placing the piece when cold in a hot furnace. The furnace if hot from previous use must be cooled down nearly to atmospheric temperature or to that of the piece to be toughened, if it is not cold, before it is placed in the heating chamber. If the furnace is much hotter than the piece the poor heat conductivity of the metal retards the passage of heat to the interior, and the temperature of the skin rises rapidly, because of which and because of the high coefficient of expansion of the metal the exterior is expanded so much sooner than the interior that the latter is likely to be torn apart, the cracks extending outward from the center toward the surface until the stresses are sufficiently relieved or they reach metal too much softened by the heat tc crack.
Many have asked when first considering the question, "Why not quench the casting when still hot with the initial casting heat?" The answer is that the heat of the various parts oi the piece is not sufficiently uniform, the thicker parts being hotter than the thinner. If the piece is what might be called oi uniform thickness, any corners or edges or parts first laid bare after casting are cooler than the rest of the piece, and even ii the piece be a sphere, which is almost the only shape that will show a surface of uniform temperature after casting, the interioi will be so much hotter than the exterior, and will, therefore, when the sphere is immersed in a cooling bath, continue contracting so long after the surface is cold and contraction there has ceased that it will tear itself apart. The toughness of the metal will not prevent internal rupture under such conditions as there can be no contraction of area, as in the pulling test, to compensate for and so permit stretching of the metal, which must therefore separate at its weaker spots and be subject tc cracks.le from the very liquid slag a "coffeepot" ladle is sometimes used, which is provided with a spouturgy of steel.   4th ed.,
